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Empirical	strategy		We	model	two	binary	indicators	of	internationalization	and	innovation	for	firm	𝑖	at	time	𝑡	(𝑡 = 1. .5).	The	dependent	variables	𝑦()	is	modeled	in	terms	of	a	continuous	latent	variable	𝑦()∗ 	as	given	by	equation	(1).	Each	latent	variables	𝑦()∗ 	is	a	function	of	a	vector	of	lagged	observable	explanatory	𝑥(),-,	state	
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dependence	through	lagged	dependent	variables;	unobservable	time	invariant	firm-specific	random	effects	𝜇	and	a	time	varying	idiosyncratic	random	error	term	𝑢() .		 y12 = 𝑥(),-3 𝛽 + 𝑦(),-𝛾 + 𝜇( + 𝑢()		In	our	dynamic	probit	models,	it	is	assumed	that	𝑢()|𝑦(-, 𝑦(9, … 𝑦(),-, 𝑥()	is	iid	as	𝑁(0,1)	and	𝑢()	is	uncorrelated	with	(𝑦(-,	𝑥( ,	𝜇().	In	order	to	account	for	correlation	between	the	individual	effects	(𝜇()	and	the	observed	characteristics	(𝑥()),	we	follow	Mundlak	(1978)	and	Chamberlain	(1984)to	assume	that	𝜇( = 𝑥(	𝛼 + 𝜖( ,	of	which	𝜖( 	is	iid	as	N(0,1)	and	independent	of	𝑥()	and	𝑢()	for	all	𝑖	and	𝑡.	Additionally,	for	estimation	of	dynamic	models	such	(1),	we	have	to	solve	two	important	problems:	(i)	the	treatment	of	initial	conditions	(𝑦(-)	and	(ii)	persistence	and	unobserved	individual	heterogeneity	(𝜇().	Furthermore,	bivariate	models	bring	about	the	problem	of	cross-persistence.			Heckman	(1981)	and	Wooldridge	(2005)proposes	some	approaches	to	deal	with	the	initial	conditions.	In	this	paper,	we	adopt	the	approach	proposed	by	Wooldrige	(2005).	Previous	econometric	literature	shows	that	Heckman	(1981)	and	Wooldridge	(2005)	estimator	produce	quite	comparable	results.	Wooldridge	estimator	is	based	on	conditional	maximum	likelihood.	In	this	approach,	𝑦(-	is	assumed	to	be	random	and	the	distribution	of	𝜇( 	is	conditional	on	𝑦(-	and	𝑥( .			The	second	issue	is	related	to	the	state	dependence.	It	is	argued	that	the	nature	of	state	dependence	will	have	different	policy	implications	(Cameron	and	Trivedi	2005).	To	deal	with	issue,	we	take	advantage	that	both	internationalization	and	innovation	decisions	are	highly	serially	correlated	and	that	these	two	decision	are	interdependent,	we	estimate	the	two	participation	decision	simultaneously	by	estimating	a	dynamic	bivariate	binary	choice	model.	The	following	equation	extend	the	previous	univariate	model	to	a	bivariate	context:			 𝑦()-B = 𝑥(),-3 𝛽-B + 	𝑦(),--B 𝛾--B + 𝑦(),-9 𝛾-9 + 𝜇(-B + 𝑢()-B 	𝑦()9 = 𝑥(),-3 𝛽9 + 	𝑦(),--B 𝛾9-B + 𝑦(),-9 𝛾99 + 𝜇(9 + 𝑢()9 		 𝑦()C = 1	𝑖𝑓	𝑦()C∗ > 00	𝑖𝑓	𝑦()C∗ ≤ 0	𝑤ℎ𝑒𝑟𝑒	𝑘 = 1𝑗, 2; 	𝑡 = 1. . 𝑇	of	which		
- 𝑦()-B 	and	𝑦()9 :	dependent	variables;	innovation	dummy	(𝑦()-- 	= 	1	if	firm	𝑖	carry	out	product	innovations	in	year	𝑡;	𝑦()-9 = 1	if	firm	𝑖	carries	out	process	innovation	in	year	𝑡;	and	international	status	dummy	(𝑦()9 = 1	if	firm	𝑖	either	exports	and/or	sells	to	FDI	in	year	𝑡).	
- 𝑦()-B∗	and	𝑦()9∗:	corresponding	latent	variables	for	𝑦()-B 	and	𝑦()9 .	
- 𝑥(),-:	vector	of	(lagged)	observable	explanatory	variables,	including	owner/manager	education	level,	firm’s	age,	size,	ownership,	either	innovation	status	(for	internationalization	equation)	or	internationalization	status	(for	innovation	equations).	
- 𝑦(),--B 	and	𝑦(),-9 :	state	dependence	(i.e.	lagged	innovation	and	internalization	indicator	in	innovation	and	internationalization	equation).	
- 𝜇(-B 	and	𝜇(9:	random	individual	effects	(j=	1,2);	(𝜇(-B ,	𝜇(9)	are	assumed	to	be	bivariate	normal	distribution.	




































































	 All	 Micro	 Non-micro	Product	innovation	 35.9%	 25.9%	 47.2%	Process	innovation	 12.5%	 6.2%	 19.5%	Internationalization	 8.5%	 1.0%	 16.8%	Micro	firms	 52.9%	 	 	College	 19.9%	 7.2%	 34.2%	Capital	intensity	 10.36	 10.27	 10.45	
	 [1.45]	 [1.52]	 [1.37]	Labor	productivity	 9.44	 9.20	 9.71	
	 [0.82]	 [0.82]	 [0.72]			
Table	2:	Transition	probability	matrix		
	 Internationalization	at	t-1	 Product	innovation	at	t-1	 Process	innovation	at	t-1	No	 Yes	 No	 Yes	 No	 Yes	Internationalization	at	t	 No		 96.0%	 43.5%	 94.6%	 88.4%	 93.6%	 82.8%	
	 Yes	 4.0%	 56.5%	 5.4%	 11.6%	 6.4%	 17.2%	Product	innovation	at	t	 N0		 91%	 79%	 75.4%	 52.3%	 67.4%	 50.0%	
	 Yes	 9%	 21%	 24.6%	 47.7%	 32.6%	 50.0%	Process	innovation	 No	 88.9%	 73.3%	 91.4%	 83.5%	 90.4%	 75.7%	




Internationalization			at	t	 	 Unconditional	 Internationalization		at	t-1	
No	internationalization	at	t-1	All	firms	 	 8.9%	 56.5%	 4.0%	Micro	firm	 No	 16.9%	 59.4%	 8.2%	
	 Yes	 1.1%	 19.2%	 0.8%	Incorporated	firm	 No	 2.8%	 34.0%	 1.6%	
	 Yes	 27.3%	 62.6%	 13.6%	Product	innovation	 Unconditional	 Product	innovation	at	t-1	 No	product	innovation	at	t-1	All	firms	 	 35.9%	 47.7%	 24.6%	Micro	firm	 No	 47.2%	 54.1%	 36.5%	
	 Yes	 25.9%	 38.8%	 17.8%	Incorporated	firm	 No	 31.7%	 44.8%	 21.2%	
	 Yes	 49.0%	 53.9%	 40.4%	Process	innovation	 Unconditional	 Process	innovation	at	t-1	 No	process	innovation	at	t-1	All	firms	 	 12.5%	 16.5%	 8.6%	Micro	firm	 No	 19.5%	 29.4%	 15.5%	
	 Yes	 6.2%	 11.3%	 5.6%	Incorporated	firm	 No	 8.6%	 17.1%	 7.3%	
	 Yes	 24.2%	 33.2%	 19.3%			 	
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Table	4:	Effects	of	(past)	internationalization	on	product	innovation	and	process	innovation	
decisions		 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	Sample	 All	firms	 Micro	firms	 Non	micro	firms	 All	firms	 Micro	firms	 Non	micro	firms	Dependent	variables	 Product	innovation	 Process	innovation	Lagged	product	innovation	 0.085***	 0.073***	 0.065***	 	 	 	
	
[0.014]	 [0.016]	 [0.021]	 	 	 	Lagged	process	innovation	 	 	 	 0.041***	 0.023**	 0.051***		 	 	 	 [0.009]	 [0.010]	 [0.017]	Lagged	internationalization	 -0.023	 -0.082	 -0.014	 0.019*	 -0.083*	 0.033*		 [0.021]	 [0.064]	 [0.025]	 [0.011]	 [0.044]	 [0.017]	Having	college	degree	(lagged)	 -0.016	 0.007	 -0.031	 0.018**	 0.010	 0.021		 [0.016]	 [0.025]	 [0.020]	 [0.009]	 [0.012]	 [0.015]	Large	firm	(lagged)	 0.093***	 0.060***	 0.079***	 0.036***	 0.011	 0.035**		 [0.013]	 [0.017]	 [0.020]	 [0.008]	 [0.008]	 [0.016]	Labor	productivity	(lagged)	 -0.030***	 -0.026*	 -0.026*	 -0.018***	 -0.013*	 -0.022**		 [0.010]	 [0.013]	 [0.014]	 [0.006]	 [0.007]	 [0.010]	Being	incorporated	firm	 0.070***	 -0.056	 0.071***	 0.055***	 -0.001	 0.066***		 [0.017]	 [0.041]	 [0.021]	 [0.009]	 [0.017]	 [0.015]	Firm	age	 -0.036***	 -0.032***	 -0.015	 -0.011*	 0.002	 -0.020*		 [0.010]	 [0.012]	 [0.015]	 [0.006]	 [0.006]	 [0.011]	Product	innovation	at	t=1	 0.095***	 0.067***	 0.106***	 	 	 	
	
[0.014]	 [0.017]	 [0.022]	 	 	 	Process	innovation	at	t=1	 	 	 	 0.037***	 0.016*	 0.052***		 	 	 	 [0.009]	 [0.009]	 [0.016]	Number	of	firms	 3227	 1928	 1834	 3227	 1928	 1834	Total	observation	 8357	 4418	 3939	 8357	 4418	 3939	Note:	The	estimates	presented	in	this	table	is	marginal	effects.	Columns	1	and	4	are	estimation	results	for	the	whole	sample,	columns	2	and	5	for	sample	of	micro	firms	and	columns	and	columns	3	and	6	for	sample	of	non-micro	firms.	In	all	specifications,	we	use	Wooldridge	correction	approach.	We	also	control	for	firm’s	industry,	location	and	year.			 	
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Table	5:	Effects	of	(past)	product	innovation	and	process	innovation	decisions	on	
internationalization		 	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	Sample	 All	firms	 Micro	firms	 Non	micro	firms	 All	firms	 Micro	firms	 Non	micro	firms	Dependent	variables	 Internationalization	Lagged	internationalization	 0.057***	 0.0004561	 0.165***	 0.056***	 0.000	 0.164***		 [0.007]	 [0.000]	 [0.018]	 [0.007]	 [0.000]	 [0.018]	Lagged	product	innovation	 0.002	 -0.0000978	 0.003	 	 	 	
	





(1)	 (2)	 (3)	 (4)	 (5)	 (6)		 All	sample	 Micro	firm	 Non	micro	firm	Panel	A	 	 	 	 	 	 	Dependent	variables	 Product	innovation	 Internatio-nalization	 Product	innovation	 Internatio-nalization	 Product	innovation	 Internatio-nalization		 	 	 	 	 	 	Lagged	product	innovation	 0.238***	 0.041	 0.246***	 -0.098	 0.168***	 0.026		 [0.038]	 [0.055]	 [0.054]	 [0.134]	 [0.052]	 [0.062]	Lagged	internationalization	 -0.063	 0.920***	 -0.274	 0.458	 -0.033	 0.929***		 [0.059]	 [0.090]	 [0.216]	 [0.333]	 [0.062]	 [0.093]	Having	college	degree	(lagged)	 -0.042	 0.204***	 0.023	 0.116	 -0.078	 0.195***		 [0.043]	 [0.064]	 [0.085]	 [0.194]	 [0.050]	 [0.068]	Large	firm	(lagged)	 0.257***	 0.334***	 0.205***	 0.125	 0.197***	 0.290***		 [0.037]	 [0.065]	 [0.057]	 [0.132]	 [0.050]	 [0.076]	Labor	productivity	(lagged)	 -0.082***	 -0.047	 -0.088*	 0.010	 -0.064*	 -0.060		 [0.027]	 [0.044]	 [0.045]	 [0.145]	 [0.034]	 [0.047]	Being	incorporated	firm	 0.194***	 0.607***	 -0.190	 0.451**	 0.177***	 0.497***		 [0.046]	 [0.066]	 [0.140]	 [0.216]	 [0.052]	 [0.071]	Firm	age	 -0.099***	 0.035	 -0.108***	 0.048	 -0.036	 0.050		 [0.028]	 [0.047]	 [0.041]	 [0.127]	 [0.039]	 [0.052]	Product	innovation	at	t=1	 0.255***	 	 0.226***	 	 0.256***	 	
	
[0.040]	 	 [0.057]	 	 [0.056]	 	Internationalization	at	t=1	 	 0.601***	 	 0.890**	 	 0.550***		 	 [0.093]	 	 [0.370]	 	 [0.091]	\rho	 0.166	 	 -0.045	 	 0.184	 	Chi-square	 23.409	 	 0.255	 	 22.996	 	Number	of	firms	 3227	 3227	 1928	 1928	 1834	 1834	Total	observation	 8357	 8357	 4418	 4418	 3939	 3939		 	 	 	 	 	 	Panel	B	 	 	 	 	 	 	Dependent	variables	 Process	innovation	 Internatio-nalization	 Process	innovation	 Internatio-nalization	 Process	innovation	 Internatio-nalization	Lagged	process	innovation	 0.233***	 0.072	 0.212**	 -0.117	 0.201***	 0.047		 [0.052]	 [0.059]	 [0.097]	 [0.205]	 [0.064]	 [0.064]	Lagged	internationalization	 0.110*	 0.913***	 -0.740*	 0.473	 0.129**	 0.923***		 [0.062]	 [0.091]	 [0.412]	 [0.337]	 [0.065]	 [0.094]	Having	college	degree	(lagged)	 0.102**	 0.202***	 0.093	 0.121	 0.083	 0.196***		 [0.050]	 [0.065]	 [0.113]	 [0.196]	 [0.057]	 [0.068]	Large	firm	(lagged)	 0.203***	 0.328***	 0.100	 0.113	 0.136**	 0.284***		 [0.046]	 [0.064]	 [0.073]	 [0.134]	 [0.061]	 [0.075]	Labor	productivity	(lagged)	 -0.101***	 -0.047	 -0.121*	 0.028	 -0.085**	 -0.058		 [0.032]	 [0.044]	 [0.062]	 [0.147]	 [0.039]	 [0.047]	Being	incorporated	firm	 0.309***	 0.607***	 -0.008	 0.477**	 0.254***	 0.494***		 [0.052]	 [0.066]	 [0.158]	 [0.213]	 [0.058]	 [0.071]	Firm	age	 -0.060*	 0.041	 0.018	 0.054	 -0.079*	 0.052		 [0.033]	 [0.047]	 [0.054]	 [0.129]	 [0.044]	 [0.052]	Process	innovation	at	t=1	 0.200***	 	 0.144*	 	 0.194***	 	
	
[0.048]	 	 [0.083]	 	 [0.060]	 	Internationalize	at	t=1	 	 0.605***	 	 0.850**	 	 0.556***		 	 [0.093]	 	 [0.370]	 	 [0.092]	\rho	 0.203	 	 0.372	 	 0.163	 	
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Chi-square	 27.38	 	 11.242	 	 15.454	 	Number	of	firms	 3227	 3227	 1928	 1928	 1834	 1834	Total	observation	 8357	 8357	 4418	 4418	 3939	 3939				 	
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Table	7:	Predicted	probability	and	marginal	effects	given	past	internationalization	and	innovation	
on	current	internationalization	and	innovation		 Panel	A:	Predicted	probability	 	 	International	at	t-1,		process	innovation	at	t-1	 Internationalization	at	t	 Process	innovation	at	t	(1,1)	 0.613	(0.174)	 0.359	(0.113)	(1,0)	 0.576	(0.177)	 0.228	(0.093)	(0,1)	 0.104	(0.097)	 0.273	(0.102)	(0,0)	 0.073	(0.075)	 0.144	(0.071)	
	 	 	Panel	B:	Marginal	effects	 	 		 Internationalization	at	t	 Process	innovation	at	t	Internationalization	at	t-1	 	 	No	 0.114	(0.007)	 0.189	(0.007)	Yes	 0.332	(0.025)	 0.223	(0.016)	
	 	 	Process	innovation	at	t-1	 	 	No	 0.165	(0.006)	 0.178	(0.008)	Yes	 0.173	(0.009)	 0.231	(0.014)			
